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LOADING STRUCTURE

CROSS-REFERENCE TO RELAT.
APPLICATIONS

T
.

This application 1s based on and claims priority under 35

USC 119 from Japanese Patent Application No. 2012-098332
filed Apr. 24, 2012.

BACKGROUND

Technical Field

The present invention relates to loading structures.

SUMMARY

A loading structure according to an aspect of the invention
includes a bottom plate on which an object 1s placed; a sup-
port stand that supports the bottom plate from below the
bottom plate the bottom plate so as to lift the bottom plate
above the floor; a pair of first poles that stand individually at
a left portion and a right portion on a near side of the loading
structure; a pair of second poles that stand individually at a
left portion and a right portion on a far side of the loading
structure; a first beam located on the far side and extending 1n
a left-right direction, the first beam connecting the pair of the
second poles to each other; a pair of second beams individu-
ally located on a right side and a left side and extending from
the near side to the far side, each of the second beams con-
necting a corresponding one of the first poles to a correspond-
ing one of the second poles; and a supporting member that
stands at such a far-side position as not protrude toward the far
side beyond the pair of second poles, the supporting member
supporting a far-side surface of the object placed on the bot-
tom plate. The support stand includes a first support, an
upright portion, and a second supporter, the first supporter
being placed on the floor and extending parallel to the floor,
the upright portion standing at an end portion of the first
supporter, the second supporter extending parallel to the floor
from an upper end portion of the upright portion, the second
supporter having a cantilever structure, and the bottom plate
being placed on the second supporter. The pair of first poles
and the pair of second poles stand while having lower end
portions of the first poles and the second poles supported by
the first supporter or the upright portion of the support stand.
The supporting member stands on the second supporter of the
support stand while being supported by the second supporter.

BRIEF DESCRIPTION OF THE DRAWINGS

An exemplary embodiment of the present invention will be
described 1n detail based on the following figures,
wherein:

FIG. 1 1s a perspective view of a transportation rack, which
1s a loading structure according to an exemplary embodiment
of the present 1nvention;

FIG. 2 1s a perspective view of the transportation rack from
which an object 1s removed;

FIG. 3 1s a perspective view of the transportation rack
illustrated in FIG. 2 from which a bottom plate and a top plate

are removed;
FIGS. 4A and 4B 1llustrate a structure of a belt, where FIG.

4 A 1s a side view of the belt and F1G. 4B 1s a plan view of the

belt;
FI1G. 5 1s aperspective view ol the transportation rack when
viewed from behind and below;
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FIG. 6 1s a front view of the transportation rack;

FIG. 7 1s a right side view of the transportation rack;

FIG. 8 1s a plan view of the transportation rack;

FIG. 9 1s a plan view of the transportation rack on which the
top plate 1s mounted;

FIG. 10 1s a cross sectional view of a back frame around
which a belt 1s wound;

FIG. 11 1s a plan view 1illustrating a process of iserting a
transportation rack into another transportation rack; and

FIG. 12 1s a perspective view of six transportation racks
stacked on top of one another in a nesting manner.

DETAILED DESCRIPTION

Referring to the drawings, an exemplary embodiment of
the present invention will be described below.

FIG. 1 1s a perspective view of a transportation rack T,
which 1s a loading structure according to the exemplary
embodiment of the present invention.

The transportation rack T 1llustrated in FIG. 1 serves both
as a transportation rack used when an object MC 1s trans-
ported 1n a container or the like and as a storage rack used
when an object MC 1s stored 1n a warchouse or the like.
Typically, the object MC placed on the transportation rack T
1s an industrial product. For example, the object MC 1s an
olfice machine such as a copying machine, a printer, or a fax
machine. The object MC 1s placed on or removed from the
transportation rack T through the right side of transportation
rack T illustrated in FI1G. 1. Here, the side of the transportation
rack T through which the object MC 1s placed and removed 1s
referred so as anear side F, and the side opposite the front side
F 1s referred to as a far side B. The directions from/to the near
side F and to/from the far side B are also collectively referred
to as a front-back direction FB. When seen from the near side
F of the transportation rack T, the sides on the right and left of
the transportation rack T are referred to as a right side R and
a left side L. The directions from/to the left side L and to/from
the right side R are also collectively referred to as a left-right
direction LR. The side of the transportation rack T facing the
floor 1s referred to as a lower side D and the side of the
transportation rack T facing vertically upward 1s referred to as
an upper side U. The directions from/to the upper side U and
to/from the lower side D are also collectively referred to as an
up-down direction UD.

The transportation rack T 1s a reusable rack. After the
transportation rack T containing the object MC 1s transported
to 1ts destination, the object MC 1s removed from the trans-
portation rack T without the transportation rack T being dis-
assembled. The transportation rack T from which the object
MC 1s removed 1s then returned to the origin (a production
plant or warehouse of the object MC, for example), and 1s
used to transport another object.

The transportation rack T has a structure that allows, while
containing the object MC, another transportation rack having
the same structure to be stacked thereon. Multiple transpor-
tation racks T are stacked on top of one another 1n accordance
with the capacity of the storage space, such as a container or
a warchouse. The transportation rack T includes four poles 3
and 4 positioned so as to surround the object MC. When
multiple transportation racks T are stacked on top of one
another, the poles 3 and 4 of one of the transportation racks T
support the load of other transportation racks (1) stacked
thereon. The object MC 1s fixed to the transportation rack T
with belts 9, but not to the poles 3 and 4.

FIG. 2 1s a perspective view of the transportation rack T
from which the object MC 1s removed.
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The transportation rack T includes a bottom plate 1, a
support stand 2, front poles 3, back poles 4, a back beam 5,
side beams 6, a back frame 7, a top plate 8, and belts 9. FIG.
2 1llustrates the transportation rack T from which the belts 9
(see FIG. 3) are removed.

Here, the front poles 3 are examples of first poles of the
present invention, and the back poles 4 are examples of sec-
ond poles of the present invention. The back beam 5 1s an
example of a first beam of the present invention, and the side
beams 6 are examples of second beams of the present inven-
tion. The back frame 7 1s an example of a supporting member
of the present invention, and the belts 9 (see FIG. 1) are
examples of a band member of the present invention.

The bottom plate 1 1s a component on which the object MC
(see FIG. 1) 1s placed. The bottom plate 1 1s a generally
rectangular flat plate made of wood, for example. A rod-
shaped buckle 12 1s attached to the bottom plate 1 to fasten an
end portion of one of the belts 9 (see FIG. 1).

The support stand 2 supports the bottom plate 1 from below
the bottom plate 1 so that the bottom plate 1 1s lifted above the
floor. The support stand 2 has a space 1nto or from which a
fork of a hand lift truck or a forklift truck, which 1s not
illustrated, 1s inserted or removed. A fork 1s insertable into or
removable from the support stand 2 from either the near side
F, the far side B, the left side L, or the right side R.

The back frame 7 1s a component that supports a far-side-B
surface of the object MC (see FIG. 1) placed on the bottom
plate 1. The back trame 7 stands on the support stand 2 on the
far side B.

The top plate 8 1s a component that, when the object MC
(see FIG. 1) 1s contained in the transportation rack T when the
transportation rack T 1s 1n use, covers the object MC from
above to protect the object MC from any falling object or
other sources of danger. The top plate 8 1s a generally rectan-
gular flat plate member made of resin, for example. The top
plate 8 1s mounted on the side beams 6. When the transpor-
tation rack T 1s not 1n use, the top plate 8 1s removed from the
side beams 6 and placed on the bottom plate 1.

FIG. 3 15 a perspective view of the transportation rack T
illustrated 1n FIG. 2 from which the bottom plate 1 and the top
plate 8 are removed.

The bottom plate 1 1s fixed to the support stand 2. Although
the bottom plate 1 1s continuously joined to an upper portion
of the support stand 2 with screw threads regardless of
whether the transportation rack T 1s 1n use or not, FIG. 3 and
the following drawings 1llustrate the state where the bottom
plate 1 1s removed for visibility of the structure. Cushioning,
members 71 are attached to the back frame 7 so as to be
interposed between the back frame 7 and the object MC. The
cushioning members 71 are polyurethane foam pads, for
example. The cushioning members 71 prevent the object MC
from being damaged as a result of the object MC coming into
contact with the back frame 7. The cushioning members 71
also reduce transmission of impacts. For visibility of the
structure of the back frame 7, however, the positions of the
cushioning members 71 are merely illustrated by broken lines
in FIG. 3.

Vibration-isolation rubber pieces 235, serving as shock
absorbers, are mounted on the support stand 2 according to
the exemplary embodiment to assist the support stand 2 in
supporting the load of the object MC. The vibration-isolation
rubber pieces 25 are attached to or detached from the trans-
portation rack T depending on the weight of the object MC
contained in the transportation rack T. The positions at which
the vibration-isolation rubber pieces 25 are disposed may be
changed depending on the weight and the form of the object
MC. Examples of the material of the shock absorbers include
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4

materials other than rubber, such as a polyurethane foam. The
vibration-isolation rubber pieces 25 will be described in
detail below.

FIG. 3 1llustrates three belts 9 attached to the transportation
rack T. One of the three belts 9 1s attached to the buckle 12 of
the bottom plate 1. As 1llustrated in FIG. 1, when the trans-
portation rack T 1s 1n use, the belt 9 attached to the bottom
plate 1 extends from the bottom of the object MC over the
front and upper surfaces of the object MC to the outer side
(back side) of the back frame 7 (FIG. 3) to so as to be wound
around the object MC. Ends of the remaining two belts 9 are
attached to the back frame 7. As illustrated in FIG. 1, when the
transportation rack T 1s in use, the belts 9 extend from the
back side of the object MC over the right, front, and left
surfaces of the object MC so as to be wound around the object
MC.

FIGS. 4A and 4B 1llustrate the structure of each belt9. FIG.
4A 15 a side view of the belt 9, and FIG. 4B 1s a plan view of
the belt 9.

The three belts 9 have the same shape and size. The most
part ol each belt 9 1s made of cloth, and a ring buckle 91 1s
attached to an end of each of the belts 9. Loops 92 of a
hook-and-loop fastener and hooks 93 of the hook-and-loop
fastener are disposed on one surface of each belt 9 with a gap
therebetween. The full length X1 of each belt 9 1s longer than
the outer periphery (one round) of the object MC that 1s
placeable on the transportation rack T. The tull length X1 of
the belt 9 1s sufliciently large to deal with the size of, for
example, a large printer, and 1s approximately 2,680 mm, for
example. The width Y1 of the belt 9 1s approximately 200
mm. As illustrated in FIG. 1, the belts 9 wound around the
object MC are folded back at their buckles 91 (see F1G. 4) and
when the loops 92 and the hooks 93 are joined to one another,
the object MC 1s fastened and fixed to the back frame 7 and the
support stand 2 with the belts 9. The thickness Z1 of the
thickest part of each belt 9, at which the loops 92 and the
hooks 93 are disposed, 1s approximately 5 mm.

FIG. 5 1s a perspective view of the transportation rack T
when viewed from behind and below. FI1G. 6 1s a front view of
the transportation rack T. FIG. 7 1s a right side view of the
transportation rack T. FIG. 8 1s a plan view of the transporta-
tion rack T. For visibility of the structure, FIGS. 5 to 8 1llus-
trate the transportation rack T from which the top plate 8 and
the belts 9 are removed. FIGS. 5 and 6 illustrate the transpor-
tation rack T from which the bottom plate 1 1s also removed.
FIG. 7 1llustrates the object MC and the bottom plate 1 with
broken lines.

Referring to FIGS. 3 and 3 to 8, the structure of the trans-
portation rack T will be described further. The support stand
2, the front poles 3, the back poles 4, the back beam 3, the side
beams 6, and the back frame 7 of the transportation rack T are
formed out of stick-shaped objects made of metal such as
iron. More specifically, these components are formed by join-
ing iron pipes together by welding or by other ways.
Structures of Support Stand and Back Frame

The structures of the support stand 2 and the back frame 7
are described now. The support stand 2 includes three first
supporters 21 (21a, 215, and 21c¢), three upright portions 22
(22a, 22b, and 22c¢), and three second supporters 23 (23a,
23b, and 23c¢). Firstly, the first supporter 21a, the upright
portion 22a, and the second supporter 23a, which constitute a
left-side-L section of the support stand 2, will be described.
The first supporter 21a 1s placed on the floor (not illustrated)
on which the transportation rack T 1s disposed and extends
parallel to the floor from the far side B to the near side F. The
upright portion 22a 1s fixed to a near-side-F end portion of the
first supporter 21a and stands at the end portion of the first
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supporter 21a. A near-side-F end portion of the second sup-
porter 23a 1s fixed to an upper end portion of the upright
portion 22a, and the second supporter 23a extends from the
upper end portion of the upright portion 22a parallel to the
floor from the near side F to the far side B. The bottom plate
1 1s fixed to an upper portion of the second supporter 23a. The
first supporter 21a, the upright portion 22a, and the second
supporter 23a are arranged so as to collectively form a lying
U shape. The second supporter 23a 1s a cantilever supported
by the upper end portion of the upright portion 22a. The first
supporter 21¢, the upright portion 22¢, and the second sup-
porter 23¢ constitute a right-side-R section of the support
stand 2 which has the same configuration as the left-side
section. The first supporter 215, the upright portion 225, and
the second supporter 235 constitute a middle section of the
support stand 2 located between the left side L and the right
side R, the middle section having the same configuration as
the left-side section.

A pair of front poles 3 stand on the support stand 2 on the
left side L and right side R on the near side F by being
supported by the support stand 2. A pair of back poles 4 stand
on the support stand 2 on the left side L and right side R on the
far side B by being supported by the support stand 2. More
specifically, among the pair of front poles 3, the left-side-L
front pole 3 has a lower-side-D end portion fixed to the
upright portion 22a and to a near-side-F end portion of the
left-side-L first supporter 21a. The right-side-R front pole 3
has a lower-side-D end portion fixed to the upright portion
22¢ and to a near-side-F end portion of the right-side-R first
supporter 21c.

A girder 24 that stands upright toward the upper side U 1s
attached to far-side-B end portions of the three first supporters
21a, 215, and 21 ¢ 1including the left and right first supporters
21a and 21c¢. The girder 24 connects the far-side-B end por-
tions of the first supporters 21a, 215, and 21¢ together. The
girder 24 1s disposed closer to the far side B than the bottom
plate 1 1s. The uppermost point of the standing girder 24 1s
above the bottom plate 1. Lower ends of the pair of back poles
4 are fixed to upper portions of the girder 24. Hereinbelow, the
components forming the lett, right, and middle sections of the
support stand 2 are commonly referred to as the first support-
ers 21, the upright portions 22, and the second supporters 23.

The back frame 7 1s fixed to far-side-B end portions of the
second supporters 23a, 235, and 23c¢, and substantially verti-
cally stands at the end portions. The back frame 7 includes
multiple pipes that are fixed to one another and arranged so as
to form a flat plane that intersects substantially perpendicu-
larly to the front-back direction FB.

As 1llustrated in FIG. 7, the second supporters 23 of the
support stand 2 support the object MC with the bottom plate
1 interposed therebetween, and the back frame 7 supports the
object MC with the cushioning members 71 (see FIG. 3)
interposed therebetween. The object MC 1s held on the sec-
ond supporters 23 and the back frame 7 by using the belts 9.
The second supporters 23 and the back frame 7 function as a
cantilever that 1s supported by the upper end portions of the
upright portions 22. The back frame 7 1s supported by the
support stand 2. With this structure, when the transportation
rack T receives an external force, such as an impact, the first
supporters 21, the upright portions 22, and the second sup-
porters 23 of the support stand 2 are elastically deformed and
the second supporters 23 and the back frame 7 holding the
object MC move independently of the first supporters 21 on
the tloor. More specifically, the second supporters 23 and the
back frame 7 move so as to rotate 1n the up-down direction
UD and the left-right direction LR within limited angle
ranges about the upright portions 22. In the transportation
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6

rack T according to the exemplary embodiment, an external
impact 1s absorbed by the elastic deformation of the first
supporters 21, the upright portions 22, and the second sup-
porters 23. Thus, the transportation rack T transmits less
impact to the object MC than 1n the case of the transportation
rack T not having the cantilever structure. Consequently, the
transportation rack T 1s also usable 1n, for example, container
transportation of the object MC.

The impact 1s also absorbed by elastic deformation of the
first supporters 21, the upright portions 22, and the second
supporters 23, which are made of metal. Since metals have a
larger modulus of elasticity than rubber materials, the second
supporters 23 and the back frame 7 of the transportation rack
T (and hence the object MC) are moved (or displaced) a
smaller distance than 1n the case where the transportation rack
T only has, for example, rubber-made shock absorbers. Par-
ticularly, an excessive movement (displacement) 1n the left-
right direction LR 1s less likely to occur than 1n the case where
the shock absorbers made of rubber, for example, are used
instead.

Vibration-isolation rubber pieces 23 (see FIG. 7) are inter-
posed between the first supporters 21 and the second support-
ers 23. The vibration-1solation rubber pieces 25 supplemen-
tally support the load of the object MC or the load in the
up-down direction UD. The transportation rack T 1s more
likely to prevent excessive deformation and vibrations of the
first supporters 21, the upright portions 22, and the second
supporters 23 than in the case where the transportation rack T
does not include the vibration-i1solation rubber pieces 25.

A pair of vibration dampers 41 are disposed on the left side
L. and the right side R of the back frame 7. Each vibration
damper 41 1s formed by bending a metal plate 1n the L shape,
and 1s disposed so as to face a left or right outer surface of the
back frame 7 with a gap between 1tsell and the outer surface.
The vibration dampers 41 are individually fixed to the back
poles 4. The vibration dampers 41 suppress left-right LR
vibrations of the far-side-B end portions of the second sup-
porters 23. This prevents the back frame 7 and the second
supporters 23 from coming into contact with external objects
due to excessive vibrations or prevents the support stand 2
from being deformed.

In the transportation rack T according to the exemplary
embodiment, the upright portions 22 are disposed on the near
side F of the support stand 2 and the near-side-F end portions
of the first and second supporters 21 and 23 are fixed to the
upright portions 22. In other words, the cantilever including
the second supporters 23 1s supported by the upright portions
22 disposed on the near side F of the transportation rack T.
When the object MC 1s placed on or removed from the trans-
portation rack T, the vertical position (orientation) of the
second supporters 23 changes 1n accordance with the change
in weight of the object MC. Here, the height of the second
supporters 23 from the floor on the near side F changes to a
smaller extent than that on the far side B since the cantilever
including the second supporters 23 1s supported on the near
side F of the transportation rack T. Consequently, the height
of the bottom plate 1 on the near side F, through which the
object MC 1s placed on or removed from the transportation
rack T, changes to a smaller extent than 1n the case where the
cantilever 1s supported on the far side B, the left side L, or the
right side R. This facilitates the placing and removing of the
object MC on and from the transportation rack T. Depending
on the weight of the object MC that 1s contained 1n the trans-
portation rack T, the second supporters 23 on the far side B
moves downward a larger distance than those on the near side
F. Thus, the load of the object MC 1s more likely to act on the
far side B, on which the back frame 7 1s disposed and which
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1s opposite the near side F through which the object MC 1s
placed and removed. Consequently, the object MC 1s more
stably placed than in the case where the cantilever 1s sup-
ported on the far side B, the left side L, or the right side R.
Structure of Pillars and Beams

A structure of an outer frame of the transportation rack T
will be described.

In the transportation rack T, the front poles 3 and the back
poles 4 are disposed at positions corresponding to the four
corners of the object MC (see F1G. 1) and the back beam 3 and
the side beams 6 are disposed above the object MC. The front
poles 3, the back poles 4, the side beams 6, the back beam 5,
the first supporters 21, and the girder 24 constitute an outer
frame structure E, which forms the contour of the transpor-
tation rack T.

The pair of front poles 3 are disposed individually at left
and right portions on the near side F of the support stand 2 and
extend straight 1n the up-down direction UD. The pair of front
poles 3 stand by being supported by the first supporters 21 and
the upright portions 22 of the support stand 2.

The pair of back poles 4 are disposed 1individually at left
and right portions on the far side B of the support stand 2 and
extend straight in the up-down direction UD. The pair of back
poles 4 stand by being supported by the first supporters 21 via
the girder 24 of the support stand 2. More specifically, the
back poles 4 stand on the girder 24 that stands at the far-side-B
ends of the first supporters 21.

The back beam 5 1s disposed on the far side B and extends
in the left-right direction LR. The back beam 5 connects the
pair of back poles 4 to each other. The back beam 3 1s fixed to
upper portions of the pair of back poles 4. Both ends of the
back beam 5 protrude in the left-right direction LR beyond the
pair of back poles 4.

Front end portions of the side beams 6 are fixed to upper
portions of the front poles 3 and the side beams 6 extend
toward the far side B. Back end portions of the side beams 6
are mdividually fixed to leit and right ends of the back beam
5. Thus, the side beams 6 are fixed to the back poles 4 via the
left and right ends of the back beam 5.

Dimensional Relationship

The dimensions of each part of the transportation rack T
will be described now. FIGS. 6 and 8 show dimension lines
indicating the dimensions of each part. FIG. 9 1s a plan view
of the transportation rack T on which the top plate 8 1is
mounted. In the drawings, J1 denotes a distance between
outer surfaces of the pair of front poles 3 1n the left-right
direction LR, J2 denotes a distance between outer surfaces of
the pair of side beams 6 in the left-right direction LR, J3
denotes a distance between inner surfaces of the pair of front
poles 3 1n the left-right direction LR, J4 denotes a distance
between 1nner surfaces of the pair of side beams 6 in the
left-right direction LR, J§ denotes a distance between outer
surfaces of the pair of back poles 4 1n the left-right direction
LR, J6 denotes a distance between mner surfaces of the pair of
back poles 4 1n the left-right direction LR, J7 denotes an
outside dimension of the back frame 7 in the left-right direc-
tion LR, I8 (see FIG. 8) denotes the width of the bottom plate
1 in the left-right direction LR, and J9 (see F1G. 9) denotes the
width of the top plate 8 1n the left-right direction LR.

The pair of back poles 4 of the transportation rack T
according to the exemplary embodiment are positioned fur-

ther inward than the pair of front poles 3 when seen from the
front, as 1llustrated 1in FIG. 6. In other words, the distance J5

between the outer surfaces of the pair of back poles 4 1s
smaller than the distance J3 between the inner surfaces of the
pair of front poles 3. Moreover, the distance J4 between the
inner surfaces of the pair of side beams 6 1s larger than the
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distance J5 between the outer surfaces of the pair of back
poles 4 but smaller than the distance J3 between the inner
surfaces of the pair of front poles.

The dimension of the girder 24 1n the left-right direction
LR 1s smaller than the distance J3 between the inner surfaces
of the pair of front poles 3. The width I8 of the bottom plate
1 1n the left-right direction LR 1s substantially equal to the
dimension of the girder 24 1n the left-right direction LR. Thus,
the width I8 of the bottom plate 1 1s smaller than the distance
I3 between the inner surfaces of the pair of front poles 3. The
back frame 7 has the outside dimension J7 1n the left-right
direction LR, which 1s smaller than the distance J5 between
the outer surfaces of the pair of back poles 4. In addition, the
back frame 7 1s disposed so as not to protrude beyond the pair
of back poles 4 1n the left-right direction LR and toward the
far side B.

Specifically, 1n the transportation rack T according to the
exemplary embodiment, the relationship
J1>J2>13>J4>]5>]6>]7 1s satisfied.

FIG. 8 1llustrates the transportation rack T when viewed
from above. In FIG. 8, the left and right edges of the bottom
plate 1 of the transportation rack T are indicated by broken
lines behind the side beams 6. The bottom plate 1 has the
width J8 1n the left-right direction LR, which 1s smaller than
the outside dimension of the outer frame structure E of the
transportation rack T excluding the bottom plate 1 when the
transportation rack T 1s viewed from the above. The bottom
plate 1 1s disposed so as not to protrude beyond the outer
frame structure E 1n the left-right direction LR. The front
poles 3 included 1n the outer frame structure E are disposed at
lett and right portions on the near side F of the bottom plate 1.
The width I8 of the bottom plate 1 1s smaller than the distance
I1 between the outer surfaces of the pair of front poles 3. The
girder 24 1included 1n the outer frame structure E 1s disposed
closer to the far side B than the bottom plate 1 1s. The width J8
of the bottom plate 1 1s substantially equal to the dimension of
the girder 24 1n the left-right direction 24. In other words, the
width J8 of the bottom plate 1 1s smaller than the distance J3
between the mner surfaces of the pair of front poles 3.

The width 19 (see FIG. 9) of the top plate 8 in the left-right
direction LR 1s smaller than the distance J2 between the outer
surfaces of the pair of side beams 6 but larger than the distance
J4 between the inner surfaces of the pair of side beams 6. The
width J9 of the top plate 8 1s smaller than the distance J3
between the mnner surfaces of the pair of front poles 3.

The distance J1 between the outer surfaces of the pair of
front poles 3 according to the exemplary embodiment 1s larg-
est 1n the transportation rack T 1n the left-right direction LR.
Preferably, the distance J1 between the outer surfaces of the
pair ol front poles 3 ranges from approximately 700 mm to
approximately 800 mm, inclusive.

When the distance J1 between the outer surfaces of the pair
of front poles 3 1s approximately 700 mm or larger and the
dimension of each front pole 3 1n the left-right direction 1s
approximately 30 mm, the transportation rack T 1s capable of
containing a printer having a width below approximately 640
mm. The most widely used containers in marine transporta-
tion are 40-foot containers (regular containers). The nside
dimensions of a 40-foot container are approximately 12 m 1n
length, 2.34 m in width, and 2.34 m in height. If the maximum
dimension of the transportation rack T 1n the left-right direc-
tion LR 1s approximately 800 mm or smaller, the distance J2
between the outer surfaces of the pair of side beams 6 1s
approximately 760 mm. Thus, three transportationracks T are
containable side by side 1n arow 1n a 40-foot container having
the width of approximately 2.34 m. Here, three times the
maximum dimension of 800 mm 1s 2.4 m, which exceeds the
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width of the container. However, the arranging of three trans-
portation racks T side by side 1n a row 1s enabled by shifting
one of the transportation racks T 1n the front-back direction
FB so that the three pairs of front poles 3 are not aligned with
one another, the distance between the outer surfaces of each
pair of front poles 3 being maximum of the transportation
rack T 1n the left-right direction LR. The above arrangement,
however, involves restrictions on the order in which transpor-
tation racks T should be loaded or unloaded into or from the
container owing to one of the three transportation racks T
arranged side by side 1n a row 1n the container having been
shifted 1n the front-back direction FB. Here, the restrictions
are avoided 1f the distance J1 between the outer surfaces of the
pair of front poles 3, 1.e., the maximum dimension of the
transportation rack T, 1s 770 mm or lower.

A transportation rack T having a height not exceeding 2.34
m 1s containable 1n the container. If having a height not
exceeding 1.1 m, two transportation racks T are capable of
being stacked one on top of the other.

Examples of the dimensions of the parts of the transporta-
tion rack T according to the exemplary embodiment will be
shown below, but are not limited to these examples.

The distance J1 between the outer surfaces of the pair of
front poles 3: 800 mm

The distance J2 between the outer surfaces of the pair of
side beams 6: 760 mm

The distance J3 between the 1nner surfaces of the pair of
front poles 3: 740 mm

The distance J4 between the 1nner surfaces of the pair of
side beams 6: 700 mm

The distance JS between the outer surfaces of the pair of
back poles 4: 690 mm

The distance J6 between the inner surfaces of the pair of

back poles 4: 570 mm

The outside dimension J7 of the back frame 7: 560 mm

The width I8 of the bottom plate 1 in the left-right direction
LR: 720 mm

The width J9 of the top plate 8 in the left-right direction LR
720 mm

The dimension of each front pole 3 in the left-right direc-
tion LR 1s 30 mm, and the dimension of each back pole 4 in
the left-right direction LR 1s 60 mm. In addition, examples of
the dimensions 1n the up-down direction UD and in the front-
back direction FB are shown below.

The full height H1: 1,320 mm

The height H2 from the floor to the upper surface of the
bottom plate 1: 133 mm

The height H3 from the upper surface of the bottom plate 1
to the uppermost point of the back frame 7: 900 mm

The gap H4 between each first supporter 21 and the corre-
sponding second supporter 23 of the support stand 2 (when
carrying no object MC, see FIG. 7): 55 mm

The full length K1: 950 mm

In the transportation rack T according to the exemplary
embodiment, the front poles 3 and the back poles 4 extend 1n
the up-down direction UD. Thus, when a different transpor-
tation rack T having the same structure 1s stacked on top of the
transportation rack T, the transportation rack T supports the
different transportation rack T from below. Consequently,
multiple transportation racks T on each of which an object
MC 1s placed are capable of being stacked on top of one
another 1n accordance with the capacity of a storage space.

The object MC fixed to both the bottom plate 1 and the back
frame 7 1s supported by the second supporters 23 forming the
cantilever structure. Thus, the object MC moves 1indepen-
dently of the front poles 3, the back poles 4, the back beam 5,

the side beams 6, and the first supporters 21, which constitute
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the outer frame structure E. Thus, the transportation rack T
transmits less external impact to the object MC than 1n the
case of the transportation rack T not having the cantilever
structure.

When the transportation rack T 1s viewed from above, the
bottom plate 1 on which the object MC 1s placed has the
dimension J8 1n the left-right direction LR that 1s shorter than
the outside dimension of the outer frame structure E of the
transportation rack T excluding the bottom plate 1. The bot-
tom plate 1 1s placed so as not to protrude beyond the outer
frame structure E in the left-right direction LR. In case the
transportation rack T having the above structure hits against
an external object, the bottom plate 1 1s prevented from being
directly hit by the external object. The back frame 7 to which
the object MC 1s fixed has the outside dimension J7 1n the
left-right direction LR that 1s smaller than the distance IS
between the outer surfaces of the pair of back poles 4, and the
back frame 7 1s disposed so as not to protrude beyond the pair
of back poles 4 either in the left-right direction LR nor toward
the far side B. Consequently, the back frame 7 1s prevented
from being directly hit by an external object.

Unoccupied Transportation Rack

An unoccupied transportation rack T from which an object
MC has been removed at the destination 1s returned to the
origin for reuse or stored somewhere else. In such a case, the
top plate 8 of the transportation rack T 1s removed from the
side beams 6 and placed on the bottom plate 1 to be contained
in the transportation rack T.

The width 19 (FIG. 9) of the top plate 8 i the left-right
direction LR 1s larger than the distance J4 between the inner
surfaces of the pair of side beams 6 but smaller than the
distance I3 between the mnner surfaces of the pair of front
poles 3. Consequently, when the transportation rack T 1s 1n
use, the top plate 8 1s mounted on the pair of side beams 6.
When the transportation rack T 1s not in use, the top plate 8 1s
mounted on the bottom plate 1 by being inserted into the
transportation rack T through the space between the pair of
front poles 3 from the near side F.

The belts 9 are wound around the back frame 7 for storage.

FIG. 10 1s across sectional view of the back frame 7 around
which a belt 9 1s wound.

The belt 9 1s wound around the back frame 7 multiple
times. The back frame 7 stands so as to have a gap G1 between
itself and each of the back poles 4. The gaps G1 have such a
s1ze as to accommodate the belt 9 wound around the back
frame 7. When, for example, the outside dimension J7 (see
FIG. 6) of the back frame 7 1s approximately 560 mm and the

tull length X1 (see F1G. 4) of the belt 9 1s approximately 2,680
mm, the belt 9 1s wound around the back frame 7 so as to form
almost three turns. When the thickness 71 (see FIG. 4) of a
thickest portion of the belt 9 1s approximately 5 mm, the
largest thickness of the three overlapping layers of the belt 9
1s approximately 15 mm. Thus, the gaps (G1 that are approxi-
mately 20 mm or more are capable of accommodating the belt
9 that 1s wound around the back frame 7. The gaps (G1 that are
approximately 25 mm or more are capable of accommodating
the belt 9 with sufficient room left. The gaps G1 that are
approximately 30 mm or less allow the outside dimension J7
of the back frame 7 to become large enough to support the
object MC.

To transport multiple unoccupied transportation racks T
collectively, the multiple transportation racks T are stacked
on top ol one another in a nesting manner. Specifically, a first
transportation rack T 1s inserted 1nto a second transportation
rack T having the same structure. When a first transportation
rack T 1s inserted into a second transportation rack T, the
support stand 2 of the first transportation rack T 1s mounted on
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the bottom plate 1 of the second transportation rack T (more
specifically, on the top plate 8 disposed on the bottom plate 1
of the second transportation rack T). That 1s, the first trans-
portation rack T 1s lifted up to a position above the bottom
plate and the top plate 8 mounted on the support stand 2 of the
second transportation rack T and 1s 1nserted 1nto the second
transportation rack T from the near side F to the far side B.
Multiple transportation racks T are stacked on top of one
another while having the belts 9 wound around the corre-
sponding back frames 7.

FI1G. 11 1s a plan view for 1llustrating the process of insert-
ing one transportation rack into another. FIG. 11 illustrates
two transportation racks T1 and T2. The transportation racks
T1 and T2 have the same structure described in the exemplary
embodiment and have the same orientation. FIG. 11 1llus-
trates the process of lifting the transportation rack T2 on the
lower side of FIG. 11 and 1nserting the transportation rack T2
into the transportation rack T1 on the upper side of FIG. 11.

In each of the transportation racks T1 and T2, the distance
between the outer surfaces of the pair of back poles 4 1n the
left-right direction LR 1s smaller than the distance between
the inner surfaces of the pair of side beams 6 1n the left-right
direction LR. Thus, the pair of back poles 4 of the transpor-
tation rack 12 on the lower side of FIG. 11 move through the
space between the pair of side beams 6 of the transportation
rack T1 on the upper side of FIG. 11 toward the far side B of
the transportation rack T1 on the upper side of FIG. 11. In
cach of the transportation racks T (T1 and T2) according to
the exemplary embodiment, the back frame 7 stands on the
support stand 2 (see FIG. 3) on the far side B. Thus, the back
frame 7 ol the transportation rack T1 on the upper side of FIG.
11 does not prevent the transportation rack T2 on the lower
side of FIG. 11 from being inserted into the transportation
rack T1. Consequently, the transportationracks T (11 and T2)
are capable of being stacked on top of one another 1n a nesting
manner.

FI1G. 12 1s a perspective view illustrating six transportation
racks stacked on top of one another in a nesting manner.

Multiple transportation racks T are stackable on top of one
another 1n a nesting manner as 1illustrated 1in FIG. 12. When
the transportation racks T are to be returned after use, the
transportation racks T are stored 1n a smaller storage space
than the space that the transportation racks T occupy when
being used for transportation of objects MC. The transporta-
tion rack T functions as a transportation rack and as a storage
rack. Moreover, the transportation rack T occupies a smaller
storage space when returned after use. This reduces transpor-
tation and storage costs. As illustrated 1n FIG. 12, multiple
transportation racks T are stacked on top of one another while
the top plates 8 are individually disposed on the bottom plates
1.

Although FIG. 12 illustrates an example 1n which six trans-
portation racks are stacked, any feasible number of transpor-
tation racks may be stacked on top of one another 1n a nesting,
mannet.

In the exemplary embodiment, the back beam 5 having
both ends protruding beyond the pair of back poles 4 in the
left-right direction LR 1s described as an example of a first
beam of the present invention, and the pair of side beams 6
individually fixed to the pair of back poles 4 via the leit and
right ends of the back beam 5 are described as examples of a
pair of second beams of the present invention. The present
invention, however, 1s not limited to these examples, and the
pair of second beams may be directly fixed to the pair of back
poles 4.

In the exemplary embodiment, the back frame 7 formed by
combining pipes 1s described as an example of a supporting
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member of the present invention. The present invention, how-
ever, 1s not limited to this example, and may be made of a
board, for example.

In the exemplary embodiment, the belts 9 made of cloth
and having a hook-and-loop fastener are described as
examples of a band member of the present invention. The
present invention, however, 1s not limited to this example.
Examples of the band member include a rubber band and a
band having a hook instead of the hook-and-loop fastener.
The width of the band member does not have to be as large as
the width of a band, and may be as small as the width of a
string.

The foregoing description of the exemplary embodiment of
the present invention has been provided for the purposes of
illustration and description. It is not intended to be exhaustive
or to limit the invention to the precise forms disclosed. Obvi-
ously, many modifications and variations will be apparent to
practitioners skilled 1n the art. The embodiment was chosen
and described 1n order to best explain the principles of the

invention and its practical applications, thereby enabling oth-
ers skilled in the art to understand the invention for various
embodiments and with the various modifications as are suited
to the particular use contemplated. It 1s intended that the
scope of the invention be defined by the following claims and
their equivalents.

What 1s claimed 1s:

1. A loading structure comprising:;

a bottom plate on which an object 1s placed;

a support stand that supports the bottom plate from below
the bottom plate so as to lift the bottom plate above the
floor:;

a pair of first poles that stand individually at a left portion
and a right portion on a near side of the loading structure;

a pair of second poles that stand individually at a left
portion and a right portion on a far side of the loading
structure;

a first beam located on the far side and extending 1n a
left-right direction, the first beam connecting the pair of
the second poles to each other;

a pair of second beams individually located on a right side
and a left side and extending from the near side to the far
side, each of the second beams connecting a correspond-
ing one of the first poles to a corresponding one of the
second poles; and

a supporting member that stands at such a far-side position
as not protrude toward the far side beyond the pair of
second poles, the supporting member extending sub-
stantially orthogonal to the bottom plate and supporting,
a far-side surface of the object placed on the bottom
plate,

wherein the support stand includes a first supporter, an
upright portion, and a second supporter, the first sup-
porter being placed on the floor and extending parallel to
the floor, the upright portion standing at an end portion
of the first supporter, the second supporter extending,
parallel to the floor from an upper end portion of the
upright portion, the second supporter having a cantilever
structure supported by the upper end portion of the
upright portion, and the bottom plate being placed on the
second supporter,

wherein the pair of first poles and the pair of second poles
stand while having lower end portions of the first poles
and the second poles supported by the first supporter or
the upright portion of the support stand, and

wherein the supporting member stands on the second sup-
porter of the support stand while being supported by the
second supporter.
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2. The loading structure according to claim 1,

wherein the supporting stand has a configuration 1n which
the first supporter extends from the far side to the near
side, the upright portion stands at a near-side end portion
of the first supporter, and the second supporter extends
toward the far side while having a near-side end portion
of the second supporter supported by an upper portion of
the upright portion, and

wherein the supporting member stands by being supported

by a far-side end portion of the second supporter.

3. The loading structure according to claim 2, comprising a
shock absorber interposed between the first supporter and the
second supporter.

4. The loading structure according to claim 3, comprising a
pair of left and right vibration dampers individually fixed to
the second poles and facing leit and right outer surfaces of the
supporting member with gaps therebetween, the vibrations
dampers suppressing leit and right vibrations of the far-side
end portion of the second supporter.

5. The loading structure according to claim 2, comprising a
pair of left and right vibration dampers individually fixed to
the second poles and facing leit and right outer surfaces of the
supporting member with gaps therebetween, the vibrations
dampers suppressing lett and right vibrations of the far-side
end portion of the second supporter.
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